At this hospital, since 1924, there have been four other recurrences of nephrolithiasis. Three of these followed one to two years after a nephrectomy for unilateral stone on the opposite side, and were removed bv lithotomy without further trouble. The other was a boy (L. D.) aged twenty-three months on admission in June, 1924, with bilateral renal calculi and a left ureteral stone. These were removed from the left kidney and ureter and on analysis showed calcium carbonate and triple phosphates. Pyuria persisted and the child had an acute flare-up with anuria in December, 1925. X-ray showed a large calculus in the right kidney pelvis and multiple stones in the left, and a diseased and functionless left kidney. Following right nephrolithotomy and left nephrectomy, symptoms and pyuria entirely cleared.
There have been fifty-two cases of urinary calculi at the Hospital for Sick Children, Toronto, since 1924: three urethral, one vesical, sixteen ureteral, and thirty-two renal. In the latter group the average age at onset was seven years, with range from two months to thirteen years. Sex incidence was seventeen females to fifteen males. Seventeen were right-sided, three leftsided and seven bilateral. The commonest symptoms were pain, vomiting, haematuria, frequency and passage of stones. The urine showed white cells, red cells and albumin. Of fourteen recorded estimations of non-protein nitrogen, six were greater than 35 mgm. per cent. Urinary infection was present in thirteen cases; absent in ten; not reported in nine. The coli group of organisms was the most frequent type, being present in eleven: staphylococcus aureus in one; micrococcus ureae in one; streptococcus haemolyticus was present in two; and staphylococcus albus in one in association with the colon bacillus.
TREATMENT. In nine cases the stone was passed, with cure in six. Operations were performed as follows: nephrolithotomy in nine cases, nephrectomy in five, nephropexy in one. There was no operative mortality. One death was attributable to the lithiasis (B. M.); four deaths occurred from other infection, with stones found at post mortem, but with no symptoms (the other bilateral cases).
DIAGNOSIS. Seven cases had one to two previous admissions with symptoms referable to stone and diagnosis of: abdominal pain, two cases; acute nephritis, two cases; chronic appendicitis, two cases; intestinal obstruction, one case.
Etiology. Experimentally stones have been produced by artificial hyperexcretion of oxamide, calcium oxalate, calcium carbonate; by parathormone or large amounts of vitamin D, producing excessive calcium excretion in the urine: by impregnation of urinary epithelium with crystalline matter and infection, lime salts being precipitated; and by vitamin A starvation causing keratinization of urinary epithelium and lime salt precipitation in alkaline urine.
Clinically, phosphaturia, oxaluria, uraturia are associated with an increased incidence of calculi. Cystin, xanthin and fibrin stones are also found with hyperexcretion. Hyperparathyroidism produces excess calcium excretion in the urine and bilateral lithiasis. Decreased solubility and precipitation of crystalloids may also be produced by abnormal colloid changes, even though the concentration is not increased.
Infection by urea-splitting bacteria plays a part by precipitating lime salts in the epithelium and by preventing acidification of the urine by the production of ammonia. In a series in Cleveland (Higgins and Mendenhall, 1939) Acid ash diet with vitamin A was popularized by Higgins (1939) and others. Soft calcium phosphate and carbonate stones not infrequently dissolve, but denser ones, with compaction and secondary internal crystallization are unaffected. The pH shift is often difficult to decide, as stones are usually mixed and certain types are found in both alkaline and acid urine. Keyser (1939) reports six alkaline calculi dissolved by acidification and two urate ones by alkalinization, but states that this method usually fails.
Phosphaturia can be corrected with sodium benzoate and glycocoll without change in urinary reaction. This is due to the production of hippuric acid, which increases the solubility of calcium phosphate. Rapidly recurring stones have been successfully prevented by this method.
Dissolution is therefore usually unsuccessful and should be attempted only with softer stones and for a short period (a few weeks), or where surgery is prohibited.
Surgical treatment. Nephrolithotomy is the method of choice, and the following precepts for the prevention of recurrence of calculi should be observed:
Be sure to remove all the stones; have them analysed. X-ray immediately and at regular intervals for several years. Correct any metabolic errors producing hyperexcretion, and investigate when hyperparathyroidism is suspected. Give a diet low in the stone-forming crystalloid and with acid or alkaline ash as indicated. To maintain alkalinization or acidification, drugs may be necessary (e.g. urate stones, low purine diet and alkaline ash: oxalate stones, low oxalate diet, acid ash and vitamins B and D, associated with an endogenous source of oxalate; phosphate and carbonate stones, acid urine). The pH of the urine" should be estimated with nitrazene paper by the patient. Give vitamin A. Eliminate infection by drugs such as sulphanilamide or mandelic acid. Remove foci of infection. Correct urostasis. Give at least two quarts of fluid daily.
Due to these measures, the incidence of recurrences of calculi has sharply decreased in the past few years, from about 30 to 50 per cent. in 1915 down to about 5-3 per cent. at the present.
